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The theory of the firm developed by Merton in the 1970s shows how the two financing instruments
used by firms, i.e. equity and debt may be viewed as options on the value of their assets.
Thus, a shareholder may be regarded as a holder of a call option on the firm’s assets, while a lender
may be seen as a seller of a put option on these same assets.
So-called structural models derived from this theory have been developed in recent years. They
formalise the relationship between equity and debt, and more specifically, endeavour to assess the
credit risk attached to each individual issuer on the basis of accounting data, such as its level of debt,
and equity market data, such as volatility and stock prices.
This article aims to describe these models and analyse the effect of the use of these models on capital
markets from the perspective of financial stability. By fostering interactions between asset classes,
their increased use has opened up the different market segments and, ultimately, has contributed to
the creation of a market continuum.
This type of quantitative analysis is thus likely to improve the way financial asset prices are formed,
making relative asset prices more coherent and homogeneous. Developing models based on this
approach is nevertheless a complex task and the relevance of this whole approach may be called into
question if it gives rise to oversimplification or excessive confidence in the signals produced by such
models. Structural models add to the spectrum of instruments for credit risk analysis at market
participants’ disposal, but are not intended to replace them.
U
nder the impetus of technological progress
and the increased sophistication of the
mathematical tools used by market
participants, financial innovation, which can be
defined in this case as the capacity to model and
render marketable a growing range of financial risk
profiles, is one of the factors underpinning the
extraordinary development of financial markets over
the past few decades.
Financial markets are undergoing continual change
in two main directions: first, their scope is constantly
expanding to include an ever-increasing range of
marketable financial instruments and, second, the
boundaries between the various market segments
are progressively becoming more blurred. Both of
these developments  have contributed to the gradual
setting up of a market continuum, i.e. a situation in
which the multiplication of the links between the76 Banque de France • FSR • June 2003
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1|1 The theory of the firm:
a brief presentation
The so-called structural theory of the firm developed
by Merton at the start of the 1970s brings to the fore
the relationship that exists between the firm’s
two financing channels, debt issuance and equity
issuance, and goes on to propose an interpretation
of the relationship between shareholders and lenders
based on the theory of options pricing 4.
– The shareholder and the lender (bond holder or
bank) do not share the same level of commitment
1| The concept of market continuum: the structural
model approach
with regard to the firm that they are financing.
The former has an ownership right over the
firm’s assets; the latter’s role is confined to that
of a creditor, for a given length of time and under
predetermined conditions. Because the lender has
priority over the shareholder to obtain the
reimbursement of his investment, the income he
is likely to derive from his investment is limited
to his initial outlay plus the interest previously
agreed upon. Conversely, the shareholder only
benefits from the increase in the firm’s value once
the lender has been reimbursed, but he then
becomes the sole beneficiary.
various market segments and asset classes results
in growing integration and increased interactions.
This phenomenon is usually analysed from the point
of view of investors. Emphasis is placed on the
advantages they may derive from the creation of new
investment instruments and the availability of
increasingly sophisticated financial risk management
tools. It can also be looked at from the other end of the
financial spectrum, i.e. from the perspective of
borrowers, in particular companies. Indeed, the
different components of companies’ balance sheets
increasingly reflect this concept of market continuum:
– on the assets side of the balance sheet,
securitisation has gained momentum in recent
years, as its scope has progressively expanded to
include a broader range of underlying assets.
Because it converts assets and claims recorded
in the balance sheet or off-balance sheet
(future claims) into marketable financial
instruments, this technique is increasingly used
by companies to actively manage their balance
sheet and contributes to reducing the traditional
liquidity gap between assets and liabilities;
– on the liabilities side, the development of new
financial products has increasingly contributed to the
blurring of the boundary between the two traditional
financing methods, i.e. own funds (equity issuance)
and debt (bond issuance and bank credit).
Convertible bonds and their many variants are an
example of this type of hybrid product, which has
boomed in recent years 1 and whose characteristics
combine those of equities and standard bonds 2.
This unifying logic has also recently been applied to
financial asset pricing models.  Indeed, one of the salient
features of the recent period has been the growing
popularity of pricing models which draw on the theory
of the firm developed by Merton and which are based
precisely on the explicit combination of data stemming
from both the equity market and the debt markets.
This phenomenon is examined in greater detail in
the following sections. In section 1, we show how this
innovative approach contributes to strengthening the
links between the two major categories of assets,
equities and debt instruments 3, and in section 2, we
put forward an analysis of its implications from the
perspective of financial stability.
1 On the European market, new convertible bond issues amounted to approximately EUR 52 billion in 2001, compared with a previous record of
EUR 32 billion in 2000.
2 Schematically, the holder of this type of bond has the right to exchange his security against a limited number of shares of the issuing company
during a pre-defined conversion period. If the bond is not converted, it is usually reimbursed in cash when it reaches maturity.
3 Here, we shall consider a look at the relationship between the equity market and the corporate debt market (i.e. excluding the sovereign and
quasi-sovereign bond market).
4 For a more detailed and in-depth presentation of Merton’s model, see Lubochinsky (C.) (2002).Banque de France • FSR • June 2003 77
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– The shareholder may therefore be viewed as
holding a call option on the firm’s assets, while
the lender may be seen as the seller of a put
option on these same assets. Both of these
options have the same strike price, i.e. the face
value of the firm’s debt, and the relationship
between the value of the firm’s assets and the
level of its debt determines the respectives
positions of the lender and the shareholder. If
the value of the firm’s assets is lower than its
level of debt, its default risk, i.e. the probability
that it will not be able to meet its contractual
commitments towards its lenders, increases. It
will then be constrained to sell some assets, thus
divesting the shareholders of any residual value.
Conversely, if the value of the firm’s assets
exceeds its debt, the shareholder will be the sole
and full beneficiary of the residual value.
Since the two aforementioned options concern the
same underlying assets, and assuming that the
strike price (i.e. the nominal value of the firm’s
debt) is the same, the credit spread (i.e. the
additional yield compared with a risk-free
investment) that the firm will have to pay on the
debt it issues, will be positively correlated with its
debt, or more precisely with the magnitude of its
financial leverage, i.e. debt-equity ratio, and with
the volatility of the firm’s asset value:
– the higher (lower) the debt/assets ratio, the
greater (smaller) the probability that the value
of assets will turn out to be insufficient to meet
the interest and principal payments;
– the higher (lower) the asset value volatility,
the wider (narrower) the spectrum of possible
future asset values and the greater (smaller)
the probability that their market value will
turn out to be insufficient compared with the
level of debt.
It is precisely these relationships that the so-called
structural models aim to formalise 5.
1|2 Structural models:
the “interplay between”
of debt and equity
The proposed modelling process is based on a limited
number of parameters and variables:
– first, the likelihood of default needs to be
estimated ex ante. In concrete terms, this means
working out by how much the value of assets is
to drop below the level of debt for the “default
threshold” to be reached. Indeed, very often it
would be unrealistic to regard a firm as defaulting
as soon as the value of its assets falls below the
face value of its debt. When estimating the actual
“default point”, the debt maturity structure, as
well as the proportion of recurrent cash flows
relative to the debt-service burden, must be taken
into account. The consequences of a possible
default, in particular the recovery rate for
creditors,  also need to be estimated;
– second, the proposed model is based on the
application of options pricing techniques to the
following sets of central data: the firm’s level of
debt, on the one hand, and the market value of
its assets and their volatility, on the other 6. Since
these data are not directly observable, stock
market capitalisation and stock price volatility can
be used as a proxy for the market value of assets
and asset value volatility.  Stock market data
(stock prices and volatility) can thus be used
either as a proxy for the value and volatility of
assets, or to actually estimate the value and
volatility of assets using the same method as that
used to measure implied volatility of an option
on the basis of its market price.
A large number of models based on this theoretical
approach have been developed in recent years by
academics, large commercial banks, investment banks
operating on financial markets and other professionals
specialised in analysing and modelling financial risks.
5 Here, we shall focus exclusively on industrial and commercial firms, since financial sector companies (banks and insurance companies), which
have a specific balance sheet structure, are ill-suited to this type of modelling.
6 Some models, such as KMV, extend this approach to unlisted companies by making peer comparisons with listed companies.78 Banque de France • FSR • June 2003
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Box 1
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1|3 Diversity of possible applications
Although the models used by market participants
refine the initial model developed by Merton and
differ in terms of their technical characteristics, they
also aim to determine the “fair” price of the credit
risk carried by an individual firm and to quantify it
in the form of a theoretical credit spread or a default
probability, depending on the stock price and its
volatility. Conversely, it is possible to infer the “fair
value” of a stock from a given credit spread. More
precisely, for a given issuer, modelling the
relationship between credit spread and stock price
makes it possible to determine to what extent the
credit spread (stock price) will change following a
given stock price (credit spread) variation.
The contribution of credit derivatives
The approach based on structural models is
particularly appealing from the point of view of its
operational implementation when it is combined
with the possibilities offered by the development of
credit derivatives. An analysis of the credit derivatives
market lies beyond the remit of this article 7.
However,  one fundamental aspect of these new
instruments shall be emphasised, namely their
ability to act as a trading medium and as a vehicle
for transferring a “synthetic” credit risk between
market participants, i.e. a credit risk which is neither
linked to a specific claim nor to the other risks
attached to this claim, such as financing and market
risks. Thus isolated, the credit risk may be bought
and sold (credit derivatives may be used to take an
open position with a view to a potential increase or
decrease in a specific credit risk 8). It can also
be “recombined” into a large range of new credit
risk profiles, depending on investors’ particular
needs: as in the case of securitisation, structures
such as collateralised debt obligations (CDOs) are
the prime vehicle used for transforming credit risk.
After having benefited specialised arbitragers on the
convertible bond market by providing greater
flexibility in terms of credit risk coverage and
management, credit derivatives now appear as one
of the leading instruments for taking advantage of
the opportunities offered by structural models.
It is worth pointing out that the pricing mechanism
for credit derivatives draws largely on the approach
based on structural models, in addition to the use
and replication of reduced-form models. It is therefore
easy to appreciate the variety of uses market
participants can make of the information and signals
conveyed by these models.
7 For further information on this subject, see Commission bancaire, Commission de contrôle des assurances (2002), and Kiff (J.),
Michaud (F.-L. ) and Mitchell (J.) (2003).
8 In particular, they may be used to sell the credit risk short (protection buying: Credit Default Swap or Total rate of Return Swap for example),
along the same lines as those applied on the equity market.Banque de France • FSR • June 2003 79
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Box 2
The KMV model
According to the KMV model, which is based on the structural approach developed by Merton, three related
factors account for the default risk on a given security:
– the default probability;
– the scale of the loss in the event of a default, which is inversely proportional to the recovery rate;
– the transition (migration) risk, i.e. the likelihood of a change in the default probability.
If one considers a whole portfolio instead of a single security, one should also take into account the correlation
between the default risk of the various issuers whose securities make up the portfolio, and the portfolio exposure
to each issuer, i.e. the proportion of the portfolio exposed to the related default risk arising from a specific issuer.
The default probability is the most difficult to estimate. It is determined by three main factors:
– the market value of the firm’s assets, defined as the present value of future cash flows generated by these
assets and derived from the options pricing model;
– the risk inherent in these assets (i.e. the specific risk linked to the firm’s field of activity and its organisational
structure), measured by asset value volatility (derived from the volatility of the firm’s stock price);
– the firm’s financial leverage.
The default risk increases as the value of assets comes close to the book value of liabilities. When this value
reaches a default threshold, which is, according to empirical analysis, somewhere between total liabilities and
short-term liabilities, the firm defaults.
The combination of these three factors (the value and volatility of assets, and the default point) are used to
define the distance to default (DD), which is a probabilistic measure of the number of standard deviations of the
value of assets from the default threshold:
DD =
[Va – SD]
[Va x σ ]
Thus, a DD of 3 means that assets must vary by three standard deviations for the firm to default. According to




InXt + (µ  – σ 2
2 )t
where: Va : stands for the market value of assets
SD : the default threshold
Xt : the book value of the firm’s liabilities payable at date t
µ :  the expected return on the firm’s assets
σ :  the volatility of the firm’s assets.
In practice, frequency tables are used to derive an estimate of the default probability over a given time horizon
(Expected Default Frequency – EDF) from an estimate of the DD. In these tables, which are based on historical
data, each possible value of the DD over a given time horizon is related to a default probability over the same time
horizon (for each time horizon, how many firms with the same DD have actually defaulted). This default risk
may then be expressed as a spread, which is easily comparable with the spread quoted on the market over the
same time horizon.80 Banque de France • FSR • June 2003
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Valuing relatively illiquid assets
For listed companies, the equity market is generally
more liquid than the secondary corporate bond
market. This is particularly the case for mid-caps,
whose bond issues are of limited size and are not
widely traded on the secondary market. For both
the primary and secondary bond markets, equity
market data can be used to refine the pricing
mechanism.
Allocating funds and implementing trading
strategies on the bond market
Theoretical credit spreads derived from models can
be compared with spreads actually quoted on the
market. In this way, it is possible to identify securities
that are trading at an excessive discount or premium
relative to their theoretical “fundamental” value.
These “buy” signals (theoretical spread lower than the
actual market spread) or “sell” signals (theoretical
spread higher than the actual market spread) will be
used among the various relative value analysis tools.
The resulting strategies and positions can
either be implemented on the spot market
(by purchasing/selling bonds) and/or via credit
derivatives (in particular through CDSs).
Hedging strategies
As modelling  the relationship between the credit
spread and the stock price makes it possible to
determine, for a given issuer, how the credit spread
(stock price) will move for a given variation in the
stock price (credit spread), it is possible to use the
equity (credit) market to hedge a credit (equity) risk:
– an investor in corporate bonds could thus hedge
its portfolio either by buying protection on the
credit derivatives market, or by short selling the
corresponding stocks (or by buying put options
on these stocks) in the proportions derived from
the model 9. If the market falls, the losses on the
bonds will be offset by profits from the protection
acquired or by those generated on the short
positions (or options) on the stocks. These new
hedging techniques are a useful addition to bond
fund managers’ range of traditional protection
instruments that are often relatively illiquid – in
many cases it is difficult or even impossible to
short sell corporate bonds – or approximate –
proxy hedging using derivatives on government
bonds, for example;
– conversely, but along the same lines, the specific
risk of an equity position could, in theory, be
hedged by a position on the credit derivatives
market. At present, however, the latter approach
appears to be used less frequently than the
former. Indeed, it is of less practical interest given
that equity derivatives already exist that can be
used for hedging this risk.
Intermarket position-taking
From an arbitrage – not an investment – point of
view, the techniques and instruments described
above  contribute to strengthening the links between
credit and equity markets. Hedge funds and
proprietary traders in credit institutions appear to
have been the main users of these “capital structure
arbitrage” strategies that combine position-taking in
equity and credit derivatives markets. Comparing
theoretical credit spreads obtained from models with
actual market spreads may indeed prompt such
position-taking, irrespective of all initial underlying
positions, in order to speculate on the convergence
of these risk indicators.
In the recent period, characterised by both the
bursting of the equity market bubble and a
spectacular increase in credit risk, market
participants have made increasing use of hedging
strategies, thus contributing to popularising the use
of structural models. In spring and summer 2002,
on a number of markets and issuers, extensive
short selling of equities was observed, which
market participants usually associated with these
hedging strategies.
9 This is equivalent to delta hedging.Banque de France • FSR • June 2003 81
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Box 3
An example of relative value strategy between equities
and credit instruments on a particular issuer
This strategy aims to generate a profit in the event of the issuer defaulting. A put option on the issuer’s stock is
purchased and credit protection on the same issuer is sold:
– the option’s strike price determines the buyer’s profit in the event of the issuer defaulting, i.e. the profit for the
buyer of a put option will be equal to the difference between the strike price and the residual value of the stock;
– the cost of this option could be fully or partially offset by the profit generated on the sale of protection on the
issuer’s credit (via a CDS), thus limiting, or even neutralising, the cost of the transaction if the issuer does not
default;
– if, however, the issuer does default, the transaction will generate profits for its initiator as long as the profit
generated on the purchased put option exceeds the cost incurred by the credit protection sold. It is implicit that
the amount of net profit generated will be inversely proportional to the recovery rate of the defaulting
issuer’s debt.
In sum, this type of strategy consists in taking a position on the implied recovery rate derived from a given
issuer’s credit spread at a given horizon.
The charts below show, for the euro area, the
relationship between stock prices and stock market
volatility, on the one hand,  and the variations in
credit spreads, on the other. While credit spreads
remained relatively stable in the first part of the
period under review, which was characterised by a
rise in stock prices and stable, or even declining,
levels of stock market volatility, they deteriorated
substantially, as bouts of volatility became
increasingly frequent and pronounced, and stock
prices registered even more rapid falls. These
dynamics were particularly evident in 2002.
More generally, market participants were even
keener to use these methods – perceived as being
objective due to their quantitative nature – as  they
had lost their traditional points of reference owing
to the opacity of companies’ accounts and the
growing doubts surrounding the quality and
objectivity of the analyses and recommendations
of market analysts.
The dynamics described above – transformation of
credit risk trading and pricing mechanisms and the
closer links between credit and equity markets
resulting from the quantitative approaches used –
have contributed to reshaping the practices and the
organisation of banks in general, and trading rooms
in particular.
These changes include:
– the development of integrated trading desks
devoted to  managing “credit” positions, resulting
from proprietary, arbitrage and intermediation
activities;
– the increasing role of “structured finance”
departments, which bring together traditional
“equity” and “fixed-income” product lines. The
unifying role of structured finance is illustrated,
inter alia, by the increasingly widespread merging
of “credit” and “convertible bond” departments;
– the growing use of quantitative tools in trading
and sales activities, which has also contributed
to transforming the work of financial analysts,
both on equity and bond markets.82 Banque de France • FSR • June 2003
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Euro area: variations in EuroStoxx prices and BBB credit spreads
In index points In basis points
Euro area: volatility of the EuroStoxx index and bond spreads BBB
As a % In basis points
Sources: Bloomberg and Merrill Lynch, Banque de France calculations
Sources: Bloomberg and Merrill Lynch, Banque de France calculations
2| An analysis in terms of financial stability
Given that the increased use of structural models is
steadily contributing to the emergence of a market
continuum, it is likely to significantly affect the way
in which financial markets function. However, this
process is too recent for definitive conclusions to be
drawn. A critical analysis of this trend from the point
of view of financial stability may nonetheless be
proposed. While the use of this type of quantitative
model is likely to improve the way financial asset
prices are formed on markets, one should be wary
of the over simplification in which this approach
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10 The greater the firm’s leverage, the stronger the correlation and the greater the variability of spreads at an individual level.
potential consequences of these new practices on the
modus operandi of credit institutions.
2|1 Market continuum
and the process
of asset price formation
Market completeness and efficiency
Structural models act as information exchange
vectors between equity and credit markets. They
thus facilitate the diffusion of information between
market participants and different segments and
contribute to reducing asymmetry of information.
In principle, they therefore greatly enhance the
information used in the price formation process and
can be considered a beneficial factor for market
efficiency in general.
At the same time, the growing tradability of credit
risk, in particular via  derivatives, and the
development of hybrid instruments, contribute to
the completeness of financial markets. Indeed, these
products offer an increasingly wide range of
financial risk profiles that can be traded, hedged or
on which open positions can be taken.
Moving towards more homogeneous
relative prices
The closer links between asset classes – both in
trading and information terms – is likely, ceteris
paribus, to improve the relative pricing of financial
instruments, in that relative pricing  will be more
homogeneous and consistent:
– since the approach based on structural models
focuses on individual parameters that are specific
to each issuer, these improvements are first likely
to be observed in the valuation of the securities
of a single issuer, in a single asset class (its
different bond issues for example) or between
assets belonging to different asset classes
(equities and bonds);
– more generally, as it is becoming easier to identify
and exploit potential relative mispricings, there
should be fewer instances of financial asset price
misalignments. When they do occur, they should
be less sizeable and long-lasting.
These trends should lead to an increase in the
correlation between equity and credit markets,
especially since these models focus on issuer-specific
valuation parameters and could result in increased
variability of credit spreads 10. At the same time, as a
result of better risk discrimination, they should
contribute to a broader scope of individual price (and
spread) dynamics, making the interpretation of
market movements as a whole more complex.
A less certain impact
at the macro-financial level
Can the conclusions drawn above be applied more
generally, beyond the micro-financial level? Two
series of arguments call for caution in this area,
qualifying the idea of a financial market whose
various segments function systematically and at all
times in the same way.
The fundamental value of financial assets
The dynamics described above do not answer the
question of the relevance of the markets’ estimate
of the fundamental value of a financial asset, and
in particular of a stock. This problem goes far beyond
the issue of structural models’ contribution to the
functioning of financial markets. In fact, the
model-based approach  “skirts around”  this
fundamental difficulty by deriving the value of a
firm’s assets from its stock market valuation.
Analysing stock market trends over the past few
years has shown that stock prices can be subject to
durable and marked phases of overshooting. This
can occur even more easily since the increasing
volume of intangible assets makes the process of
stock valuation more complex and even unstable.
As it stands, the use of such models, and more
generally the closer links between market segments,
are not to be considered likely to prevent situations
developing in which asset prices deviate sharply
from their fundamental value. In fact, the increased
blurring between market segments that can be
observed may technically facilitate the spread to the
whole market of asset price misalignments that
originate on a particular segment.84 Banque de France • FSR • June 2003




Complexity of spread dynamics
It would be unrealistic to believe that different asset
classes have lost all their autonomy, and that their
particular dynamics had disappeared. Indeed, equity
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a narrowing of actually quoted spreads, mirroring


































JF M A M JJA S ON D J F M
2002 2003Banque de France • FSR • June 2003 85
Towards a «market continuum»?
Two series of factors could be put forward to explain
these developments:
– the current process of cleaning up corporate
balance sheets has fostered, ceteris paribus, a
narrowing of credit spreads and has tended to
reduce their sensitivity to stock market
movements;
– the pronounced decline in yields on bond
markets, and the growing search by institutional
investors, against the backdrop of historically low
interest rates, for higher returns has contributed
to the appeal for the corporate bond market.
More generally, a number of considerations may
explain the isolated or more lasting development of
such decoupling, which casts doubt on the idea that
markets should  always evolve in phase, in accordance
with “objectively-measured” characteristics:
– not all market participants can systematically
exploit, in particular between different asset
classes, the signals that a homogeneous valuation
approach would give rise to: in particular,
“traditional” institutional investors, which focus
on a specific asset class, can rarely, and only on
a limited scale, take positions on other market
segments and thus cannot take full advantage of
the mispricings brought to light by these models.
The specialised nature of their management
mandate, their management rules, and their
ways of measuring performance (benchmarking
relative to a bond or stock market index) may
not fit with these types of strategies.
Nevertheless, there are a growing number of
funds specialised in these types of transversal
investment approaches, dedicated to relative
value arbitrage between different asset classes.
This particular approach, which can be perceived
as the logical extension of the expertise developed
on the convertible bond market over the past few
years, may be observed mainly among the
advocates of alternative management;
– the way in which certain products are structured
and managed may also be  at the root of these
particular dynamics on credit spreads, which are
all the more difficult to identify since this market
lacks transparency. For instance, including a
specific issuer in a CDO structure could lead to a
self-perpetuating narrowing of this issuer’s credit
spread on the credit default swap market and on
the spot market of its bond debt, due to the sale
of protection by the CDO manager 11.
The charts below show, for several anonymous
European issuers 12 from different business areas,
theoretical spreads (against the swap curve) obtained
using a structural model and a model derived from
the “reduced-form” approach (ratings model) 13 as
well as the spreads (asset swap) actually quoted on
the market for a bond representative of this issuer.
Differences in the levels of theoretical spreads
estimated using these two methods show the
fundamental disparity between the two methods,
and the extreme sensitivity of the structural model
approach to market movements. They also highlight
the diversity between different issuers of possible
situations at a given moment (predominant use of
one model over the other), as well as the changing
nature of market behaviour (the way in which
market perceptions are liable to change, thereby
triggering price overreactions).
11 This is particularly the case in the structuring of “tranche-only” or “instant” CDOs. In the management of his risk, the CDO manager is in
a “negative gamma” position. He may therefore be prompted to sell credit default swaps (sell protection, i.e. buy credit risk) on an issuer as its
credit spread narrows, thus perpetuating the initial narrowing of the spread.
12 For the sake of confidentiality, the names of companies whose data have been used in calculations have been deliberately omitted.
13 For a presentation of the reduced-form approach, see Lubochinsky (C.) (2002)86 Banque de France • FSR • June 2003
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Europe: capital goods sector
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Volatility and stock price
Source: Quantic Asset Management
Euro area: automobile sector
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Source: Quantic Asset Management
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2|2 Using structural models and
the risks of oversimplification
Developing models for financial relationships based
on approaches derived from the theory of the firm is a
complex task. It leaves the door open to a significant
risk of oversimplification – not only in the modelling
process itself but also in the interpretation of outcomes.
Technical precautions
In the modelling process, the risks of oversimplifying
in the interests of the user-friendliness of the model
and to the detriment of the quality of the results
obtained, are all the greater since the number of
variables used is limited. Several potential difficulties
are worth pointing out.
Choosing a volatility indicator
The lack of direct estimates of representative data
on the firm’s assets (value and volatility) and the
need to use stock market data as a proxy for these
values leave substantial room for simplification. In
this regard, it will be recalled that stock market
volatility grows exponentially with the increase in
financial leverage (all other things being equal, the
reliability of stock market volatility as a proxy for
the estimated volatility of assets is inversely
proportional to the level of debt). Furthermore, it
should be borne in mind that the choice of a volatility
indicator has an impact on the outcomes of the
modelling exercise. Practices in this field appear
fairly varied. While some favour historical data,
which may or may not be smoothed, others
approach the problem in terms of implied volatility.
One may question the logical consistency of using
short-term volatility – a common practice that is
dictated by convenience (on the options market,
liquidity is usually concentrated on the shortest
maturities) – in an exercise that aims to assess the
viability of a firm over the medium-term.
The complexity of financial structures
The increasingly complex financial structure of
companies is another source of difficulty. Analysis
of this structure should not be confined to overall
accounting data. A rigorous approach that seeks
to assess the default risk represented by a particular
issuer entails the identification and weighting of
the various components of the firm’s debt,
according to their specific features. Obviously, a
distinction must be made between short-term and
long-term debt. Beyond that, it is no doubt
appropriate to apply different treatments to bond
debt and bank debt, given that when the issuer/
borrower faces financing difficulties, the two types
of debt are governed by potentially different
dynamics. Lastly, the assessment of hybrid
securities and financing products with special
clauses, such as  “trigger” clauses, that can
suddenly modify the structure of liabilities and their
terms of repayment, and the evaluation of
significant off-balance sheet items, could turn out
to be dauntingly complex tasks.
Estimating the recovery rate
The problems raised by attempts to correctly assess
the financial structure of the firm are echoed in
the issue of choosing a suitable recovery rate.
Estimating this rate, be it a unique rate for a single
issuer or broken down by debt instrument, is
particularly arduous as various factors are liable
to be brought to bear. These include not only the
type of debt primarily under consideration (bank
or bond 14, and for the latter their seniority rights),
but also the firm’s financial structure, the
magnitude of financial leverage and its sector of
activity. Other factors that may be involved are
bankruptcy legislation and the macroeconomic
environment. While it does not call into question
the relevance of an approach based on a historical
analysis of recovery rates, the diversity of these
factors is proof of the need to go beyond a purely
statistical approach.
14 Bank creditors and bondholders do not have the same relationship with the debtor firm; neither do they have the same access to information on
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Caution must be applied
in the interpretation of results
The interpretation of the signals provided by the
structural models must of course take into account
any oversimplification in the choice of  technical
parameters. One may also question the information
content of the signals produced by the models, and
more specifically, the significance of the theoretical
credit spreads derived from these models.
On the robustness of the modelled relationship
between stock prices and credit spreads
The quality of this relationship ultimately
determines the relevance of the strategies,
combining positions on equity and credit markets,
that are likely to be taken on the basis of these
models. In recent times, the correlation between
equity and credit spreads has strengthened overall,
in a period first characterised by a marked upsurge
in corporate debt in a climate of stock market
euphoria, which was then followed by a severe and
pronounced correction in stock prices. It is
nonetheless questionable whether this
strengthened correlation is actually the result of
credit spreads and stock market volatility reflecting
a single fundamental value (which is what the
structural models aspire to indicate) or, simply the
consequence of the two indicators reacting to
common macroeconomic factors (i.e. economic
conditions and position in the cycle), whose impact
is amplified when there is a steep rise in debt
ratios. In-depth research that goes beyond the
scope of this general presentation would be needed
to provide a clear-cut answer to this question.
On the significance of theoretical spreads
as compared with market spreads
In practice, the structural model approach is most
frequently applied to equity markets and then to
credit markets, by using data from the former to
assess the “fair” price of risk on the latter. The
underlying implicit assumptions are first, the
information content of stock prices is higher than
that of the price of credit, second, there is less
asymmetric information on equity markets, and
third, stock prices factor in all the relevant
information on price formation more quickly and
comprehensively, or  the opinions of equity
analysts are, on the whole, more accurate than
those of their counterparts specialised in credit
analysis. Under these assumptions, the theoretical
spreads calculated by these models should evolve
more rapidly than those traded on the market, and
provide leading signals on coming price
adjustments. The empirical studies conducted on
the issue have yielded mixed results and do not
arrive at any definitive conclusions. While some
emphasise the contemporaneous nature of the
fluctuations in the spreads derived from models
and those observed on the markets, others give
credence to the notion that the former are more
responsive than the latter (see below for an
explanation on the role liquidity factors play in
these fluctuations), and others consider
fluctuations in credit spreads to be leading
indicators of stock market performance 15.
On the content of credit spreads
Credit spreads reflect not only the issuer’s default
risk but also the level of liquidity on the issuer’s
debt market. This helps to explain why the default
risk calculated by models is usually higher than
that observed empirically. One may in fact consider
that this factor has a relatively greater impact on
developments in the yield spreads of higher-quality
securities than narrow considerations of solvency.
Conversely, on lower quality securities, even if the
liquidity conditions are less satisfactory,
fluctuations in spreads are, in relative terms,
mainly influenced by solvency factors. For the
latter category of securities, the greater liquidity
of equity markets may also make model-derived
spreads more responsive than those observed on
spot bond markets.
On the roles played by structural models
and rating agencies respectively
The structural model approach tends to propose
estimated default risks – expressed as ratings 16
or theoretical spreads – that are not only higher,
but also more volatile, than those derived from
analyses by rating agencies. This situation reflects
the differences in methodology inherent in the
two approaches: whereas the rating agencies’
approach is based on the fundamental analysis
15 See for example: JP Morgan Securities (2001), Société générale (2002), Crédit Suisse First Boston (2002).
16 This is for instance the approach used by CreditVantage (Fitch Risk).90 Banque de France • FSR • June 2003
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of companies and their environment, making
possible an assessment of their solvency “through
the cycle”, in the estimates based on structural
models, the fundamental analysis is replaced with
the intrinsically highly unstable  “market
consensus”, as reflected by stock market prices.
The two approaches must therefore be considered
complementary rather than interchangeable.
Recently, rating agencies have been pilloried for
poorly assessing the situation of a number of
issuers and for being slow to pick up on
deteriorations in their fundamentals. This reaction
lag has been held up against the leading signals
provided by fluctuations in stock prices and credit
spreads. Against this backdrop, the interest rating
agencies have shown in quantitative models 17,
and, concurrently, the impression they give of
greater responsiveness in the rating process, have
sparked fears that the rating process might give
too much weight to market data. While using the
signals provided by these models may usefully
refine or complete the fundamental analysis on
which the rating process is based, it seems
inappropriate to found ratings on market data given
that such an approach entails a risk of instability
and additional price volatility, and may even fuel
self-fulfilling dynamics.
In sum, given the numerous sources of “noise” liable
to distort these signals, it is necessary to exercise
caution when interpreting and utilising them. Their
value added may vary widely depending on the
characteristics of the firms to which they are applied,
and depending on whether they are used for the
purposes of relative or absolute valuation. Most
importantly, the quantitative approach does not do
away with the need for “traditional” fundamental and
qualitative financial analyses. On the contrary, these
analyses are all the more useful because there is
increasing recourse to this type of modelling. An
in-depth  knowledge of companies is in fact
indispensable to the appropriate configuration of these
models, and it is precisely when a company is facing
difficulties and approaching its point of default that
the “mechanical” readings given by the models need
to be completed and followed up by an analysis of
fundamentals. It is in these circumstances that
companies are most likely to initiate changes in their
financial structure and undergo changes in their scope
of business. The qualitative input provided by analysts
remains crucial to the assessment of the impact
of these changes.
2|3 What are the consequences
on banks’ commercial relations
with their borrowers?
Are banks exempt from the unifying logic
encompassed in the concept of market continuum?
The answer is probably no if credit institutions
are considered to be players on the financial
markets and intermediaries between the various
market participants. However, as things stand, the
answer is less straightforward if one considers
their more traditional and indeed more specific
role as financial intermediaries and lenders. In
this regard, the increasing use of credit
derivatives has significantly expanded credit
institutions’ ability to actively manage the credit
risk arising from their loan portfolios. The direct
marketability of bank loans on soaring secondary
markets is another example of the new risk
management opportunities.
It should nonetheless be noted that when the
volumes traded on the market are compared to
outstanding amounts of loans held by credit
institutions, this active approach to the management
of the credit risk arising from loan portfolios is
revealed to be of minor significance.
17 Moody's Investors Service's acquisition of KMV; setting up of Fitch Risk in July 2001Banque de France • FSR • June 2003 91
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As intermediaries and players on the financial markets,
credit institutions may be regarded, like other operators
are, as the “natural” users of the structural models
presented here. Credit institutions may also make use
of these instruments in their capacity as lenders:
– as valuation and pricing tools, these models could
contribute to the fixing of lending rates, and
ultimately, help to homogenise financial
conditions for companies, irrespective of the type
of financing instrument used;
– as monitoring tools, the signals they produce may
be used as leading indicators of deteriorations in
a borrower’s solvency, and thus constitute one of
the array of tools that credit institutions use in
their risk management.
Nevertheless, the increasing use of these models,
which are just one tool among many, does not call
into question the essential and specific role that credit
institutions play as intermediaries between lenders
and borrowers – a role that complements the one
played directly by the financial markets.  The
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relationship between banks and their corporate
customers is traditionally closer and founded on a
longer term commitment than the tie that links
companies to the investors that subscribe to their
bond issues. It is also based on a specific expertise
with regard to the analysis and management of credit
risk. In sum, bank creditors and bondholders do not
have the same relationship with the debtor firm,
and neither do they have the same access to
information on the firm’s position, nor ultimately,
the same exposure to the firm. Consequently, while
these quantitative tools are certainly designed to
complete the range of credit risk management tools
available to banks, it would be premature to see them
as a vector for the radical redefinition of the
operating procedures of the profession.92 Banque de France • FSR • June 2003
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The development of a “market continuum” is progressive and multi-faceted. While the use of structural
models may appear to have taken off spectacularly in recent years, it is currently difficult to assess
the ultimate impact of this development on the functioning of financial markets. The analytical
considerations put forward in this paper highlight the possibilities offered by this type of quantitative
modelling: financial markets that are more complete and more efficient in information and operating
terms no doubt contribute to greater financial stability. However a tool is worth only as much as the
use to which it is put, and considerable caution should be exercised in interpreting and using the
signals produced by these models. A firm cannot be reduced to a string of financial ratios or to the
price of its stock. To contribute to improving market efficiency in terms of capital allocation and risk
management, the increasing complexity of financial instruments requires market participants
themselves to constantly hone their expertise.
Through the development of tools such as these structural models, the use of hybrid financial
instruments (e.g. convertible bonds and their numerous variants, or perpetual subordinated bonds)
and the proliferation of contingency clauses in financial contracts, the traditional boundary between
own funds and borrowed resources has blurred. The analysis of the implications of this development
obviously opens up a vast area of potential research for market professionals and regulators.Banque de France • FSR • June 2003 93
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